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REMARKS 

Applicant respectfully requests reconsideration. Claims 1-7, 9-10 and 25-28 were 
previously pending in this application. Claims 2-6 have been canceled. Claims 1 and 26 have been 
amended. As a result, claims 1, 7, 9-10 and 25-28 are pending for examination with claim 1 being 
the sole independent claim. No new matter has been added. 

Rejections under 35 U.S.C. $112 

Claims 1-7, 9-10 and 25-28 stand rejected under 35 U.S.C. §112, first paragraph, as 
purportedly failing to comply with the written description requirement. The Office Action contends 
that the claims contain subject matter that was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventors, at the time the application 
was filed, had possession of the claimed invention. 

Regarding claim 1, the Office Action asserts that the claim is directed toward embodiments 
3 and 4 of the specification in which a plurality of different energy levels are formed by ion 
implantation of dopant and followed by annealing to create a gradient concentration of dopant. The 
Office Action continues to assert that the specification as filed does not reasonably convey to an 
artisan that the inventor had possession of the gradient concentration in the plurality of energy levels 
being reduced stepwise. 

Claim 1 has been amended to remove the language directed to the plurality of energy levels 
being reduced stepwise. Thus, claim 1 now complies with the written description requirement. 
Accordingly, the rejection of claim 1, on this ground, should be withdrawn. 

The Office Action states that the specification does not reasonably convey to an artisan that 
the inventor had possession at the time of the invention of claims 2-5. Claims 2-5 have been 
canceled. Accordingly, the rejections of these claims are moot. 

Regarding claim 7, the Office Action asserts that there is no description in the specification 
that would reasonably convey to one skilled in the art describing impregnating the photosensitizing 
dye inside the semiconductor. 

Claim 7 has been amended to remove the language directed to impregnating the 
photosensitizing dye inside the semiconductor. Thus, claim 7 now complies with the written 
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description requirement. Accordingly, the rejection of claim 7, on this ground, should be 
withdrawn. 

Regarding claim 25, the Office Action asserts that there is no support in the specification for 
a first semiconductor region comprising a combination of patterned film implanted with ions and 
having a photosensitizing dye adhered on a side. Applicant respectfully traverses this rejection. 

As illustrated in an embodiment depicted by Figs. 4F and 4G and described in paragraph 
[0093] of the published specification, semiconductor layer 33 includes TiC>2 thin film 41 and Ti0 2 
fine particles 47. The upper surface of semiconductor layer 33 exemplifies a first semiconductor 
region that has a side to which a photosensitizing dye, such as T1O2 fine particles 47, is adhered. In 
addition, Figs. 4E and 4F and paragraph [0090] of the published specification provide description 
for concave and convex portions 45 and 46 of semiconductor layer 33, which exemplify a patterned 
film. And further, paragraphs [0083] and [0084] of the published specification provide description 
for thin film 41, which is a region of semiconductor layer 33, to be implanted with ions. Thus, 
sufficient written description is provided for "an impurity diffusion layer through which the charge 
carrier is transferred. . . [and] a first semiconductor region having, on a side to which the 
photosensitizing dye is adhered, a pattern that includes a concave portion and a convex portion." 
Accordingly, the rejection of claim 25, on this ground, should be withdrawn. 

Regarding claim 26, the Office Action purports that no description is provided in the 
specification for two semiconductor regions in the semiconductor layer including both a side for 
photosensitizing dye adhered thereon and an impurity diffusion layer. Applicant respectfully 
traverses this rejection. 

Figs. 4F and 4G of the published specification illustrate an example of a semiconductor layer 
33 having one region that includes an impurity diffusion layer 43 and another region that includes 
an upper surface to which photosensitizing dye 47 is adhered. Thus, sufficient written description is 
provided for an impurity diffusion layer and a first semiconductor region having a side to which a 
photosensitizing dye is adhered. Accordingly, the rejection of claim 26, on this ground, should be 
withdrawn. 
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Prior Art Rejections 

Claims 1-3, 7, 10 and 25-28 stand rejected under 35 U.S.C. § 102(b) as purportedly being 
anticipated by WO 99/63614 ("Koyanagi") which has English equivalent U.S. Patent No. 6,538,194 
to be relied upon. Claims 1-3, 7, 10 and 25-28 stand rejected under 35 U.S.C. § 102(b) as 
purportedly being anticipated by JP 2002-222971 ("Chiba") which has English language equivalent 
U.S. Publication No. 2002/0134426 to be relied upon and as evidenced by U.S. Patent No. 
5,720,827 ("Simmons"). Claims 5-6 stand rejected under 35 U.S.C. § 103(a) as purportedly being 
unpatentable over Chiba as evidenced by Simmons as applied in claims 1-4, 7, 9-10 and 27 above, 
in view of JP 2002-008741 ("Nakamura"). Claims 25-26 stand rejected under 35 U.S.C. § 103(a) as 
purportedly being unpatentable over Chiba as evidenced by Simmons as applied in claims 1-4, 7, 9- 
10 and 27 above, in view of Wang et al. "The photoelectrochemistry of transition metal-ion doped 
HO2 nanocrystalline electrodes and higher solar cell conversion efficiency based on Zn 2+ -doped 
HO2 electrode ". Claim 28 stands rejected under 35 U.S.C. § 103(a) as purportedly being 
unpatentable over Chiba as evidenced by Simmons as applied in claims 1-4, 7, 9-10 and 27 above, 
in view of Koyanagi. 

Koyangi is directed to a photoelectric cell, a coating liquid for forming a metal oxide 
semiconductor film for use in a photoelectric cell and a process for producing a metal oxide 
semiconductor film for use in a photoelectric cell. Chiba describes a dye-sensitized photovoltaic 
cell including an electroconductive support and a porous photovoltaic layer constituted with a 
porous semiconductor layer containing a photosensitizing dye. 

The Office Action contends that both Koyangi and Chiba teach all of the limitations of 
independent claim 1 . In particular, the Office Action refers to electrode layer 1 1 , metal oxide 
semiconductor layer 12 and conductive protrusions 14 of Koyangi to purportedly disclose the 
semiconductor layer of claim 1 . The Office Action further refers to first porous photovoltaic layer 
55 and second porous photovoltaic layer 54 of Chiba to allegedly disclose the semiconductor layer 
of claim 1 . 

Claim 1 has been amended to recite "wherein the semiconductor layer comprises an impurity 
diffusion layer through which the charge carrier is transferred; a first semiconductor region having, 
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on a side to which the photosensitizing dye is adhered, a pattern that includes a concave portion and 
a convex portion; and a second semiconductor region that is joined to the pattern of the first 
semiconductor region, wherein the impurity diffusion layer in the semiconductor layer has a 
concentration gradient that varies continuously in a direction of drawing the charge carrier." 

Neither Kovangi nor Chiba discloses a concentration gradient 

Neither Koyangi nor Chiba discloses a semiconductor layer including an impurity diffusion 
layer through which a charge carrier is transferred, wherein the impurity diffusion layer in the 
semiconductor layer has a concentration gradient that varies continuously in a direction of drawing 
the charge carrier. 

Koyangi teaches deposition of an electrode layer 1 1 by vapor deposition or coating 
application, formation of conductive protrusions 14 by patterning, and subsequent forming of a 
metal oxide semiconductor layer 12 so as to cover layer 1 1 and protrusions 14 (see col. 12, lines 34- 
47 and col. 13, lines 25-27 of Koyangi). Indeed, Koyangi discloses no more than known deposition 
techniques where each of the conductive layers formed have homogeneous concentrations. No 
where does Koyangi provide any indication of an impurity diffusion layer that has a concentration 
gradient that varies continuously in a direction of drawing a charge carrier. 

Chiba teaches formation of first and second porous photovoltaic layers by dispersing 
semiconductor fine particles in a suspension, subsequently coating the dispersion using known 
methods, and baking (see paragraphs [0037] and [0057] of Chiba). After formation, the 
photovoltaic layers described in Chiba appear to be no more than semiconductor layers having 
uniform concentration. Chiba does not disclose an impurity diffusion layer that has a concentration 
gradient that varies continuously in a direction of drawing a charge carrier. 

In contrast to both Koyangi and Chiba, claim 1 includes a semiconductor layer having an 
impurity diffusion layer that includes a concentration gradient that varies continuously in a direction 
of drawing a charge carrier. As an example provided in paragraphs [0083], [0084] and [0085] of the 
published specification, an impurity is implanted in a Ti0 2 film and through thermal diffusion of the 
impurity, an impurity diffusion layer 43 is formed. The impurity concentration distribution created 
then gives rise to a energy level gradient that draws a charge carrier through the layer. 
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Accordingly, neither Koyangi nor Chiba discloses, at least, a semiconductor layer having an 
impurity diffusion layer through which a charge carrier is transferred, the impurity diffusion layer 
having a concentration gradient that varies continuously in a direction of drawing the charge carrier. 
Thus, the rejection of independent claim 1, on this ground, should be withdrawn. For at least the 
same reasons, the rejections of claims 7, 9-10 and 25-28, which depend from claim 1 should also be 
withdrawn. 

Chiba does not disclose a pattern having concave and convex portions 

Further, Chiba does not disclose a pattern having concave and convex portions. The Office 
Action contends that the "caved in" and "protruding" regions of layer 54 in Fig. 4 of Chiba 
discloses an irregular contour that includes a concave portion and a convex portion. 

Currently amended claim 1 includes a pattern that has a concave portion and a convex 
portion. Chiba discloses no such pattern of a concave portion and a convex portion. In fact, Chiba 
provides no indication that photovoltaic layers 54 and 55 are patterned, teaching no more than 
layers 54 and 55 being formed by a common coating and drying process. Indeed, the "caved in" 
and "protruding" regions of layer 54 are, by no means, patterned. 

On the other hand, the current specification provides an example of a pattern that includes a 
concave portion and a convex portion. In the example, a resist film 44 is applied on to a Ti02 film 
41 and a pattern is subsequently formed, giving rise to concave and convex portions 45 and 46 (see 
paragraphs [0088], [0089] and [0090] of the published specification). 

Thus, Chiba does not disclose, at least, a pattern that includes a concave portion and a 
convex portion. Accordingly, the rejection of independent claim 1, on this ground, should be 
withdrawn. For at least the same reasons, the rejections of claims 7, 9-10 and 25-28, which depend 
from claim 1 should also be withdrawn. 
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CONCLUSION 

A Notice of Allowance is respectfully requested. The Examiner is requested to call the 
undersigned at the telephone number listed below if this communication does not place the case in 
condition for allowance. 

If this response is not considered timely filed and if a request for an extension of time is 
otherwise absent, Applicant hereby requests any necessary extension of time. If there is a fee 
occasioned by this response, including an extension fee, the Director is hereby authorized to charge 
any deficiency or credit any overpayment in the fees filed, asserted to be filed or which should have 
been filed herewith to our Deposit Account No. 23/2825, under Docket No. S 1459.70059US00. 

Dated: May 2 1 , 20 1 0 Respectfully submitted, 

Bv U'Mu»~ g. fr* C£M ^ 

William R. McClellan 

Registration No.: 29,409 
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